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This  investigation  was  conducted  for  the  Office , Chief  of  Engineers 
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Testing  Procedures."  The  testing  program  was  authorized  by  OCE  first 
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subject : Rate  of  Strain  in  F Triaxial  Compression  Tests,  ES  516. 
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COL  Levi  A.  Brown,  CE,  was  Director  of  WES  during  preparation  and 
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Conversion  Factors,  British  to  Metric  Ualts  of  Measurement 


British  units  of  measurement  uj^d  in  this  report  cam  be  converted  to  metric 
units  as  follows : 


Multiply 

inche  s 
pounds 

pounds  per  square  inch 
tons  per  square  foot 


pounds  per  cubic  foot 


- - **- 

25. ^ 

0.45359237 

0.070307 

6.894757 

0.9764855 

95.76052 

16.0185 


To  Obtain 
millimeters 
kilograms 

kilograms  (force)  per  square 
centimeter 

kiJonev^ons  per  square  meter 

kilograms  (force)  per  square 
centimeter 

kilonerwtonb  per  square  meter 
kilograms  per  cubic  meter 
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Sunnary 


The  results  of  consol idated-undrained  (termed  R test  in  Corps  of 
Engineers  nomenclature)  triaxial  compression  tests  with  pore  pressure  meas- 
urements performed  on  Vicksburg  silty  clay  (CL)  are  presented  and  analyzed 
in  this  report.  All  triaxial  specimens  were  compacted  with  a Harvard 
miniature  compactor  to  9^  percent  of  standard  maximum  density  with  water 
contents  2 percentage  points  wet  of  standard  optimum.  After  back-pressure 
saturation  and  consolidation  under  four  different  chamber  pressures,  the 
specimens  were  axially  loaded  at  rates  of  strain  varying  from  0.001  to 
1.0  percent/min.  The  purpose  of  the  tests  was  to  evaluate  the  effects,  if 
any,  of  different  rates  of  strain  cn  the  shear  strength  and  deformation 
characteristics  of  this  particular  soil.  Data  presented  include  pore  pres- 
sure observations,  magnitudes  of  deviator  stresses,  Mohr's  diagrams,  and 
stress  path  plots. 

R triaxial  test  results  indicate  that  this  lean  clay,  which  has  a 
liquid  limit  of  , plastic  limit  of  22,  and  plasticity  index  of  12,  is 
relatively  insensitive  to  the  rates  of  strain  used  in  axial  loading.  When 
other  materials  have  been  tested  at  different  rates  of  strain  in  succeeding 
phases  of  the  program,  more  definitive  guidance  on  rates  of  strain  for 
various  fine-grained  soils  should  be  possible. 
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C0MFW5SSI0N  TS3TS  OF  COKSSIVK  SOIL8 


VICKSBURG  SILTY  CLAY  (CL) 


Ir.troauction 


1.  The  present  practice  of  the  Corps  of  Engineers,  as  set  forth  in 
EM  1110-2-1906,*  is  to  perform  the  consol id&ted-undr&ined  triaxi&l  com- 
pression test,  termed  R test  in  Corp:  of  Engineers  nomenclature,  by  first 
completely  saturating  each  of  at  least  three  identical  soil  specimens  and 
isotropically  consolidating  each  specimen  under  a different  effective  pres- 
sure. Then  drainage  connections  to  the  specimen  sure  closed  and  the  speci- 
men is  compressed  to  at  least  15  percent  axial  strain.  When  it  is  desired 
to  determine  only  total  stresses  from  the  test,  pore  water  pressures  devel- 
oped during  shear  are  not  measured  in  routine  testing. 

2.  Since  R triaxial  tests  are  time-consuming  and  expensive,  it  is 
highly  desirable  that  procedures  used  by  the  Division  laboratories  be  as 
economical  as  possible.  An  Important  element  of  the  testing  procedure  i3 
the  time  to  failure  or  duration  of  the  axial  loading  phase  to  the  maximum 
deviator  stress.  Currently,  the  time  to  failure  is  specified  to  be  between 
60  and  120  min  for  cohesive  soil.  For  testa  in  which  it  is  desir*  d to  de- 
velop stress-strain  curves  to  15  percent  strain  and  where  maximum  deviator 
stress  is  reached  at  low  strains,  the  present  procedure  is  time-consuming. 
For  example,  if  a constant  strain  rate  is  used  during  si'ar  and  maximum 
deviator  stress  occurs  at  3 percent  strain,  some  clay  samples  are  sheared 
for  120  min  to  reach  this  peak  stress.  If  the  test  is  carried  to  15 
percent  strain,  about  8 hr  more  would  be  required  to  complete  the  test. 

The  purpose  of  this  investigation  is  to  determine  the  rate  of  strain  in  the 
R test  that  will  give  the  lowest  value  for  maximum  deviator  stress  so  that 
the  most  conservative  total  stress  envelope  can  be  developed. 

* Department  of  the  Army,  Office,  Chief  of  Engineers,  "Engineering  and 
Design:  Laboratory  Soils  Testir^,"  Engineer  Manual  EM  1110-2-1906, 

10  May  1965,  Washington,  D.  C. 
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3.  R triaxlal  compression  tests  were  performed  by  the  U.  3.  Army 

Engineer  Waterways  Experiment  Station  (WES)  soils  laboratory  on  specimens 
of  Vicksburg  silty  clay  (CL)  standard  soil.*  Average  Attei'berg  limits  of 
the  material  based  on  previous  standard  soil  sample  tests  were  : liquid 

limit,  34;  plastic  limit,  22;  plasticity  index,  12.**  Average  specific 
gravity  was  2.68;  percent  finer  by  weight  than  2 microns  averaged  18. 
Gradation  curves  are  presented  in  fig.  1. 

4.  Assembly  and  calibration  of  equipment  were  begun  in  October  I9b7, 
and  the  test  program  was  accomplished  during  the  period  December  1967 
through  April  1968.  Specimens  were  1.4  in.t  in  diameter  by  3 in.  high,  and 
were  compacted  by  the  Harvard  miniature  compaction  procedure  to  95  percent 
of  standard  maximum  dry  density  at  2 percent  above  standard  optimum  water 
content.  Specimens  were  fully  saturated  by  back  pressure  and  consolidated 
under  pressures  of  0.5,  1.5,  3.0,  and  5*0  tsf.  Under  each  consolidation 
pressure,  specimens  were  sheared  undrained  at  rates  of  strain  of  1.0,  0.5, 
0.1,  0.01,  and  0.001  percent/min  until  a maximum  axial  strain  of  20  percent 
was  reached.  Pore  water  pressures  were  measured  during  shear.  After 
shear,  each  specimen  was  cut  horizontally  into  seven  slices  to  determine 
the  distribution  of  the  final  water  content. 


Description  of  Equipment 


5.  A schematic  diagram  of  the  testing  apparatus  is  shown  in  fig.  2. 
The  triaxial  chambers  with  specimen  bases  and  caps  and  axial  loading  pis- 
tons were  those  used  regularly  in  the  WES  Soils  Laboratory  for  Division 
soil  testing. tt  The  confining  pressure  was  applied  by  using  water  as  the 
chamber  fluid,  pressurised  with  compressed  air,  and  measured  with 


* At  this  writing,  a similar  testing  program  is  being  initiated  on 
standard  CH  soil  sample  (Vicksburg  buckshot  clay). 

**  W.  E.  Strohm,  Jr.,  "Preliminary  Analysis  of  Results  of  Division  labora- 
tory Tests  on  Standard  Soil  Samples,"  Miscellaneous  Paper  No.  3-813,  Apr 
1966,  U.  S.  Army  Engineer  Waterways  Experiment  Station,  CE,  Vicksburg, 
Miss. 

t A table  of  factors  for  converting  British  units  of  measurement  to 
metric  units  is  presented  on  page  ix. 
tt  Op.  cit.,  EM  1110-2-1906,  Appendix  X,  Fig.  2. 


calibrated  Bourdon  gages  having  a capacity  of  200  psig.  The  air  pressure 
was  controlled  with  pressure  regulators. 

6.  Back  pressure  for  saturation  was  applied  with  compressed  air  act- 
ing on  a column  of  water  inside  a calibrated  burette.  Air  pressure  was 
controlled  with  a pressure  regulator  and  measured  with  calibrated  Bourdon 
gages.  The  pore  w«<,er  pressure  was  measured  at  the  base  of  the  specimen, 
using  Statham  presscre  transducers  with  a rated  capacity  of  250  psi. 

7.  A triple-unit  loading  machine  (fig.  3)  was  used  to  shear  the 
specimens.  The  load  was  applied  through  a worm  jack  operated  by  an  elec- 
tric motor  with  the  pis  tor.  of  the  triaxial  chamber  reacting  against  the 
load  cell.  Each  of  the  three  load  cells,  made  by  Transducers,  Inc.,  had  a 
rated  capacity  of  200  lb.  Rate  of  strain  was  controlled  with  a Zero-Max 
speed  reducer.  For  the  two  lowest  rates  of  strain,  a Boston  V113  worm-gear 
speed  reducer,  20:1,  was  attached  to  the  Zero-Max  speed  reducer.  Change  in 
height  of  the  specimens  during  shear  was  measured  with  a rectilinear 
potentiometer  (CIC)  fixed  to  one  of  the  loading  units. 

8.  A Mosley  Autograf  Model  7100A  single-point  strip  chart  recorder 
was  used  to  record  the  pore  water  pressure  during  the  saturation  phase. 
Load,  vertical  displacement,  and  pore  pressure  measurements  during  axial 
loadir^  were  recorded  with  a Westronics,  Inc.,  Model  RM11B  strip  chart 
recorder  with  24  channels.  To  operate  the  recorders,  two  CEC  bridge  - 
balance  units,  type  8-108,  were  used  with  a regulated  power  supply,  Model 
40P4llFM,  from  Lambda  Electronics  Corporation. 

Preparation  of  Specimens,  Testing  Procedures,  and  Test  Results 
Compaction 

9.  The  optimum  water  content  and  maximum  dry  density  of  standard 

soil  sample  CL,  based  on  standard  compaction  tests  by  various  Division 
laboratories , were  16.6  percent  and  109.2  pcf,  respectively.*  Fcr  the  rate 
of  strain  tests,  the  desired  compaction  conditions  were:  water  content 

2 percentage  points  above  optimum  (l8.6  percent)  and  a density  equal  to 


Strohm,  op.  cit. 


As  shewn  in 


95  percent  of  maximum  dry  density  (103.7  pcf);  see  fig. 
table  2,  the  actual  initial  compacted  density  of  the  test  specimens  ranged 
from  103.4  to  104.0  pcf  and  the  water  content  ranged  from  18.2  to 
19.0  percent. 

10.  Sufficient  soil  to  compact  a single  specimen  was  mixed  with 
water  to  attain  the  desired  water  content;  by  trial,  it  was  round  that 
about  0.8  percent  more  had  to  be  added  because  of  loss  of  moisture  dur- 
ing processing  and  compacting.  After  the  soil  was  thoroughly  mixed  in  the 
humid  room,  it  was  placed  in  an  airtight  glass  Jar  to  cure  in  the  humid 
room  for  a minimum  period  of  24  hr.  Compaction  was  accomplished  with  a 
Harvard  miniature  compactor  using  a compaction  rod  with  l/2-in.-diam  bear- 
ing surface.  The  rod  was  provided  with  a spring  that  gave  a compaction 
force  of  about  12.6  lb  when  the  spring  was  compressed. 

11.  All  specimens  were  compacted  in  the  humid  room  in  10  layers  hav- 
ing approximately  the  same  amount  of  material  in  each  layer.  By  trial,  it 
was  found  that  the  desired  dry  unit  weight  could  be  obtained  by  using 

14  tamps  per  layer.  After  the  specimen  was  compacted  and  found  to  meet  the 
desired  compaction  conditions,  it  was  immediately  set  up  in  the  triaxial 
chamber  using  two  standard  rubber  membranes  separated  by  a coat  of  silicone 
grease.  No  filter  paper  strips  were  used  on  the  sides  of  the  specimens. 

The  membranes  were  sealed  using  two  0-rings  at  each  end  to  fasten  them  to 
the  base  and  cap. 

Saturation  and  con- 
solidation  procedures 

12 . Specimen  setup.  In  tests  R1  through  R4,  the  specimens  were 
allowed  to  remain  overnight  with  no  chamber  pressure  applied  before  com- 
mencing saturation  the  following  day.  Check  test  R4a  in  which  a small 
chamber  pressure  was  ma?  ;ained  overnight  showed  results  similar  to  com- 
panion test  R4,  indies  ^ng  that  no  change  took  place  during  the  period 
without  chamber  pressure.  All  other  test  specimens  were  subjected  to  2-psi 
chamber  pressure  immediately  after  setting  up  in  the  triaxial  chamber,  and 
the  back-pressure  saturation  procedure  was  generally  initiated  shortly 
thereafter. 

13.  Specimen  saturation.  As  indicated  by  the  footnotes  in  table  1, 
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there  were  some  variations  in  the  hack-pressure  saturation  procedure  used 
in  the  var:  us  tests,  particularly  in  the  initial  tests.  In  all  tests  ex- 
cept R1  through  R4,  a chamber  pressure  of  2 psi  was  imposed  initially,  and 
burette  readings  were  made  until  equilibrium  was  reached.  Following  this, 
the  chamber  pressure  was  increased,  generally  to  7 psi,  with  a simultaneous 
application  of  5-psi  back  pressure.  In  all  subsequent  applications  of 
chamber  and  back -pressure  increments,  the  difference  between  the  chamber 
pressure  and  the  back  pres '.ure  was  maintained  at  2 psi.  The  most  efficient 
procedure  with  the  .least  demands  on  operator  surveillance  was  to  allow  the 
initial  chamber  pressure  .nd  back  pressure  to  be  maintained  on  the  specimen 
overnight,  following  which  the  chamber  and  back-pressure  increments  were 
applied  at  intervals  of  10  to  15  min.  During  the  saturation  process,  the 
response  of  the  pore  pressure  transducer  was  recorded.  Following  back- 
pressure saturation,  valve  B (fig.  2)  was  closed,  the  vertical  dial  indi- 
cator was  read,  and  the  specimen  was  ready  for  consolidation  under  the 
desired  pressure. 

14.  Specimen  consolidation.  With  valves  B and  C closed  (see  fig.  2), 
the  chamber  pressure  was  increased  so  that  the  difference  between  the  cham- 
ber pressure  and  back  pressure  was  equal  to  the  desired  effective  consolida- 
tion pressure,  and  the  pere  pressure  was  observed  to  verify  the  complete- 
ness of  the  saturation  process.  Then,  valves  B and  C were  opened,  and  bu- 
rette and  dial  indicator  readings  were  made  at  time  intervals.  When  con- 
solidation was  completed,  valve  B was  closed  and  the  specimen  was  ready  for 
axial  loading.  It  was  observed,  after  consolidating  a few  specimens  under 
different  lateral  pressures,  that  primary  consolidation  was  completed  about 
2 hr  after  the  consolidation  process  started,  and  that  the  CL  soil  showed 
no  important  secondery  consolidation.  For  this  reason,  the  consolidation 
phase  was  ended  when  24  hr  had  elapsed  after  the  beginning  of  consolida- 
tion. Duration  of  the  various  test  phases  is  shown  in  table  1. 

Test  results 

15.  Table  2 summarizes  the  triaxial  compression  test  data,  showing 
not  only  the  axisil  loading  data  but  also  initial  specimen  conditions  and 
specimen  conditions  after  back-pressure  saturation  and  consolidation.  The 
tests  are  grouped  in  this  table  according  to  the  chamber  pressure  used. 
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The  before*  and  after-test  specimen  conditions  will  be  discussed  first, 
following  which  the  shear  test  data  will  be  discussed. 

16.  Specimen  conditions.  Initial  water  contents  and  compacted  dry 
densities  for  the  tests  listed  in  table  2 had  average  values  of  18.6  per- 
cent and  103.7  pcf , respectively,  which  were  exactly  those  desired.  The 
greatest  deviation  among  nil  specimens  was  +0.4  percent  for  the  water  con- 
tent and  about  +0.4  pcf  fir  the  density.  It  is  to  be  noted  that  many  spec- 
imens were  compacted  and  rejected  because  their  water  content  £ttd/or  den- 
sity were  not  close  to  th'  desired  values.  It  is  also  to  be  noted  that  the 
water  content  of  18.6  percent  for  the  shear  test  specimens  is  somewhat  dry 
of  the  optimum  water  content  for  the  compaction  effort  used  to  obtain  the 
desired  density  as  shown  by  the  Harvard  miniature  curve  in  fig.  4.  Changes 
in  water  contents  and  densities  caused  by  saturation  and  consolidation 
naturally  depended  upon  the  magnitude  of  the  consolidation  pressure,  as 
shown  by  the  following  tabulation: 


Average  Differences 
Between  End  of 
Consolidation  and 


Consolidation 

Pressure 

oc  , kg/cm2 

As -Molded  Conditions 

Water 

Content 

w , * 

Dry 

Density 

7d  > P°: 

0.49 

+4.0 

+0.3 

1.46 

+3.5 

+2.1 

2.93 

+2.6 

+3.5 

4.88 

+1.6 

+4.8 

Following  completion  of  axial  loading,  specimens  were  quickly  removed, 
taken  to  the  humid  roan,  and  sliced  horizontally  into  seven  slices;  the  top 
and  bottan  slices  were  0.2  in.  thick;  the  remaining  five  slices  were  cut  to 
be  of  equal  thickness.  Water  contents  were  then  determined  on  the  indi- 
vidual slices.  Vertical  distribution  of  water  content  within  a specimen 
showed  a slight  tendency  for  the  central  portions  of  the  specimens  to  have 
slightly  higher  water  contents  them  the  upper  and  lower  portions  (see 
table  3 and  fig.  5).  It  would  be  expected  that  il  the  rate  of  strain  has 
a significant  effect  on  the  R shear  strength  of  a soil,  this  effect  would 
make  itself  known  by  consistent  differences  in  water  content  distributions 
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within  specimens  consoliaated  under  the  same  pressure*  but  axially  loaded 
at  different  rates  of  strain.  Hcwever,  table  3 indicates  that  there  is  no 
pattern  of  variation  cf  the  water  content  date rained  after  shear  with  dif- 
ferent rates  of  strain  for  tests  with  the  same  chamber  pressures;  there- 
fore* frcm  this  standpoint,  it  is  indicated  that  this  CL  soil  is  relatively 
insensitive  to  the  rate  of  axial  strain. 

17.  It  is  of  interest  to  compare  the  water  contents  determined 
directly  at  the  end  of  test  with  water  contents  computed  for  the  after- 
consol  idation  conditions  (using  the  initial  water  contents  and  water  con- 
tent changes  observed  during  saturation  and  consolidation  as  indicated  by 
the  burette).  Fig.  6 shows  generally  close  agreeme.it  between  water  con- 
tents computed  by  the  method  described  in  table  3 and  the  water  contents 
determined  at  the  end  of  the  tests.  Plots  of  volume  changes  (as  indicated 
by  the  burette)  and  of  changes  in  specimen  height  (as  indicated  by  the  dial 
gage)  during  consolidation  are  shown  for  four  tests  under  different  consol- 
idation pressures  in  fig.  7. 

lQ.  Shear  streireth  and  pore  pressure  data.  Plots  of  deviator  stress 
versus  axial  strain  with  test  data  grouped  under  each  of  the  four  confining 
pressures  used  in  the  test  program  are  shown  in  figs.  8 and  9.  Fig.  1C  is 
a plot  of  maximum  deviator  stress  versus  rate  of  strain.  Since  deviator 
stresses  did  not  peak  before  20  percent  axial  strain,  the  deviator  stress 
at  an  axial  straii  of  15  percent  is  reported  as  maximum  deviator  stress  as 
prescribed  in  EM  1110-2 -1906.  Thus,  fig.  10  also  presents  maximum  deviator 
stress  versus  time  to  15  percent  axial  strain.  The  Mohr's  diagrams  in  figs. 
11  and  12,  in  which  test  data  are  grouped  by  rate  of  strain,  show  that  for 
rates  of  strain  from  0.01  to  1.0  percent/min,  a shear  strength,  based  on 
total  stresses,  of  0 = 17*5  deg  and  c = 0.40  kg/cm  fits  all  four  plots 

very  well.  The  shear  strength  for  the  tests  at  rate  of  strain  of  0.001  per- 

2 

cent/min  (fig.  13)  is  somewhat  higher  (0  = 18  deg,  c = 0.53  kg/cm  ). 

19.  The  plot  of  induced  pore  pressure  versus  axial  strain  in  fig.  14 

shows  no  discernible  effect  of  rate  of  strain  on  the  pore  pressures  induced 

by  axial  loading  based  on  measurements  taken  at  the  base  of  the  specimen. 

u - u 

Plots  were  made  of  pore  pressure  parameter  A = - versus  social 

°1  " °3 
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strain,  and  these  are  presented  in  figs.  15*13.  Pig.  19  shows  the  ranges 
of  stress  paths  for  the  current  tests  in  which  the  rate  of  strain  was 
varied  from  0.001  to  1.0  percent/min  and  also  shows  stress  paths  of  the  P 
tests  by  the  U.  S.  Army  Engineer  Division,  Southwestern  (SWD),  and  by  WES 
in  the  1965  standard  soil  sample  test  program  on  the  same  material,  using 
rates  of  strain  of  0.06  to  0.07  percent/min. 

Conclusions 

2C  Results  of  this  test  program  indicate  that  this  Vicksburg  lean 
clay  compacted  at  a water  content  2 percent  wet  of  optimum  and  to  «»  dry 
density  of  95  percent  of  standard  Proctor  maximum  dry  density  is  only 
slightly  sensitive  to  rates  of  axial  strain  in  the  R test.  Under  effec- 
tive  confining  pressures  of  0.49,  1*46,  2.93,  and  4.88  kg/cm  , rates  of 
strain  ranging  from  0.5  to  0.01  percent /foin  gave  the  lowest  values  of  maxi 
mum  deviator  stress.  However,  it  appears  that  for  this  material  at  this 
condition,  axial  loading  might  be  as  fast  as  1 percent  of  axial  strain  per 
minute  without  appreciably  affecting  the  total  stress  results.  When  other 
materials  have  been  tested  at  different  rates  of  strain  in  succeeding 
phases  of  tl.e  program,  more  definitive  guidance  on  rates  of  strain  for 
various  fine-grained  soils  should  be  possible. 


V DENSITY,  cB/CUFT 
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Fig.  5.  Water  content  distribution  after  test 
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Fig.  7.  Volume  and  height  change  versus  time 
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lg.  11*  MohrTs  envelopes  based  on  total  stresses  at  15  percent  axial  strain.  Rate  of 

strain  =1.0  and  0.5$ /min 


Fig.  12.  Mohr’s  envelopes  based  on  total  stresses  at  15  percent  axial  strain.  Rate  of 

strain  = C.l  and  O.Ol't/min 
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Fig.  13.  Mohr'j  envelopes  based  on  total  stresses  at  15  percent  axial  strain.  Rate  of 

strain  = O.OOl^nin 
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Fig.  19.  Stress  paths  on  60-deg  plane 


Durations  of  Various  Test  Riascs 


8» 


P 4) 

^ £'Sj»£RL|!  3&3£|  SS'fcSTRg 


C roco  ir,  un  an  rH  mmco  ^ H m N (\j  H H r,  O h h h 

3 fh  odd  <*’  4 dd^^jA  do.'^^jj 


OvNO  H ON ao  rH 


a^guN.Hrl  H Q4  ON 00  CO  cv  ON  -H  t'-ao  CO 
H O (\J  |\J  C\i  (\J  S J W H rH  J#  P A1  CM  P P 


D 

Sts 

oi  O 

01  P 
0)  P 

tji 

o a! 

«SM 


P O d Ti  <U  T>  TJ  o « T'  Tj  Ij  O Tf  41  T*  O 0,0X1 I'd  •) 
'-O  CVJ  ON  O A~  rt  -J  UN  H (>  O'lAfH  Or"-  CNJ  iTN  Jt  ON  Q O ^ 
OJ  CNJcH^vOCNJ  CM  P P P (\l  W CM  **  (Ai  CNi  -4 


O . 01 

V(  L 

p o 9 c 

O w O 

III  3* 

X p 

83  a£ 

Pm 


,-tCOO  HH 

v •“*  A!  v v 


•H  OfN  Al  ,.4  .—4  , 4 n't  <N  1 ,H  _t  rH  OO  O rH  fH  rH  H 

vH(SiVN/  v H N v (M  V'HC^VVVV 


M p 
B » 
p ^ c 

433 

X a)  u 


>J  W4HOU 
■Jl  rH  Al  OJ 


AN  NO  IA  CVJ  H C\J  PMOONr^-P 


grl  a> 

W > 
o P.H 

*5  CM  O 

li  U & 

. ® w 


1 ° 3 -S  5 

*<j  ® 'H  d 

O d 3 P Vi- 
35  « to 


I AN  O 


WO  I AN  AN  r-  O O -4  CL'  rH  <j\  w \u  vu 

aals?saaaa  azassaa  d««2o*  as-asaa 


P V*j  POOOOO 


> P 0) 

3-3  £ <« 

O P Ul.  CJ  w 
0)  rH  tol  O P 

<P  O a) 


JNH  O O LNPOO  IT\  P P O O O 
P P O O O O POOOO  P O O O O O O 


27 


M C P* 
01  «J 
v CM 
M ^ H 
P»CJ  4 
TJ 

X c c 

O ai  to 

al  4> 

P N N 

M j(  1. 

Pm  Pm 
m ai  o 

• ^p 

0 (i  «! 

h C.  h 
9 v p 

01  Vm  P 
oi  P C 

4)  *H  P 

U TJ 

Is’af 


^ c 

O P cd 


and  RUa  - initial  CP  = 12  and  22  psi,  respectively,  maintained  overnight;  ££?  =10  or  20  psi. 

throilgh  Rfi  - initial  CP  varied  from  7 to  22  psi;  (£?  = 5 to  20  psi;  no  increments  maintained  overnight. 

thror*h  PI 8 (excluding  F17b)  - initial  CF  of  7 psi  maintained  overnight;  OCP  = 5 and  10  psi.  , _ _ , 

0).  Rl9a,  and  R20b  - 2-psi  CF  vith  no  BP  maintained  overnight;  then  7-psi  CP  and  5 -psi  BP  maintained  40  to  o4  hr; 
iCP  = 5 and  10  psi. 
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Table  3 

ison  of  Water  Content*  Caaputad  for  After-Conaolldatlon 


Condition  and  Thoae  Determined  After  Shear 


verage  Water  Con 
at  End  of  Test,  w.  , * 


Confining 

* Rate  of 
Pressure  a„.  , 


Axial 

Strain  Test 
min  No 


Water  Contents 
Computed  After 
Consolidation* 

v,.  . * 


,‘otal 
Specimen 
cep 


Middle 

80* 

(Middle 
ces 


Middle 

50* 

(Middle 

3 


The  water  content  of  each  specimen  after  consolidation  was  computed  as 
follows : 


water  content  in  percent  dry  weight  at  eno  of  consolidation 
initial  weight  of  water 

change  in  volume  of  water  during  saturation  as  indicated  by 
burette 

change  in  voluae  of  water  during  consolidation  as  indicated 
by  burette 

unit  weight  of  water 

weight  of  dry  soil  29 


Unclassified 


